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Abstract
Background: Afatinib is indicated for advanced-stage non-small-cell lung cancer (NSCLC) 
with Epidermal Growth Factor Receptor (EGFR) and uncommon mutations. However, real-
world studies on this topic are limited. This study aimed to evaluate afatinib as first-line 
therapy for locally advanced and metastatic NSCLC with uncommon EGFR mutations.
Patients and methods: A retrospective study included 92 patients with advanced NSCLC with 
uncommon and compound EGFR mutations, treated with afatinib as first-line therapy. Patients 
were followed up and evaluated every 3 months or when symptoms of progressive disease 
arose. The endpoints were objective response rate (ORR), time-to-treatment failure (TTF), and 
adverse events.
Results: The G719X EGFR mutation had the highest occurrence rate (53.3% for both 
monotherapy and the compound). By contrast, the compound mutation G719X–S768I was 
observed at a rate of 22.8%. The ORR was 75%, with 15.2% of patients achieving complete 
response. The overall median TTF was 13.8 months. Patients with the G719X EGFR mutation 
(single and compound) had a median TTF of 19.3 months, longer than that of patients with 
other mutations, who had a median TTF of 11.2 months. Patients with compound EGFR 
mutations (G719X and S768I) demonstrated a median TTF of 23.2 months compared to that of 
12.3 months for other mutations. Tolerated doses of 20 or 30 mg achieved a longer median TTF 
of 17.1 months compared to 11.2 months with 40 mg. Median TTF differed between patients 
with and without brain metastasis, at 11.2 and 16.9 months, respectively. Rash (55.4%) and 
diarrhea (53.3%) were the most common adverse events, primarily grades 1 and 2. Other side 
effects occurred at a low rate.
Conclusion: Afatinib is effective for locally advanced metastatic NSCLC with uncommon EGFR 
mutations. Patients with G719X, compound G719X–S768I mutations, and tolerated doses of 20 
or 30 mg had a longer median TTF than those with other mutations.
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Background
Lung cancer is the most common malignancy 
and ranks as the leading cause of cancer-related 
deaths worldwide, including in Vietnam. In 
2020, Globocan reported 26,262 new cases of 
lung cancer in Vietnam in both sexes, constitut-
ing 14.4% of all cancers, with 23,797 associated 
deaths, accounting for 19.4% of all deaths in 
both sexes.1 In recent years, there have been con-
siderable changes in non-small-cell lung cancer 
(NSCLC) treatment, and the 5-year survival rate 
of patients has changed substantially. For patients 
receiving targeted therapy or immunotherapy, 
the 5-year survival rate is approximately 15–50% 
depending on the type of biomarker.2 Globally, 
phase III multi-center clinical trials show favora-
ble responses to tyrosine kinase inhibitors (TKIs) 
in patients with advanced-stage NSCLC with 
EGFR mutations. Among these, afatinib demon-
strates a better treatment effect than chemother-
apy. In the Lux-Lung 3 and Lux-Lung 6 studies, 
patients treated with afatinib experienced signifi-
cantly longer median progression-free survival 
(PFS) afatinib of 11.1 and 11 months, respec-
tively, than that of the chemotherapy-treated 
patients with PFS of 6.9 and 5.6 months.3,4 Real-
world studies in Asia confirm the effectiveness of 
afatinib for patients with NSCLC with sensitive 
EGFR mutations (exon 19 deletion mutation 
and L858R point mutation in exon 21) and in 
patients with uncommon EGFR mutations, with 
a median PFS of 11–19.7 months.5,6 First-
generation TKIs appear less effective for this 
group of patients, with an objective response rate 
(ORR) of only 40–50% and a median PFS of 
6–7.7 months.7 For patients with uncommon 
EGFR mutations (mutations G719X, L861Q, 
and S768I), analysis of three studies (LUX-lung 
2, 3, and 6) revealed a median PFS of 8.2–
14.7 months and median overall survival (OS) of 
16.9–26.9 months.8 Currently, osimertinib is 
indicated as a first-line treatment for patients 
with advanced NSCLC with uncommon EGFR 
mutations.2 However, in Vietnam, the first- and 
second-generation TKIs remain the predomi-
nant drugs recommended for patients with 
NSCLC patient and EGFR mutations. 
Numerous real-world studies have been con-
ducted to evaluate the therapeutic efficacy of 
afatinib.9,10 The objective of this study was to 
evaluate the outcomes of first-line afatinib treat-
ment in patients with advanced NSCLC with 
uncommon EGFR mutations.

Methods

Patients
Patients with advanced-stage NSCLC with 
uncommon EGFR mutations received first-line 
afatinib treatment and were monitored at nine 
hospitals in three regions (North, Central, and 
South Vietnam) from April 2018 to June 2022.

Inclusion criteria
(1) NSCLC stages IIIB, IIIC, and IV as per the 
American Joint Committee on Cancer version 8, 
2017, or recurrence after surgery or local treat-
ment. (2) Patients with uncommon EGFR muta-
tions and compound mutations. (3) Age 
>18 years. (4) No prior systemic treatment 
received. (5) Predicted survival of at least 
12 weeks. (6) Complete medical records.

Exclusion criteria
(1) NSCLC stages I–IIIA. (2) Severe allergy to 
afatinib. (3) Exon 19 deletion EGFR mutation 
and an L858R point mutation in exon 21, exclud-
ing double mutations or other uncommon muta-
tions. (4) Presence of hepatitis, cirrhosis, kidney 
failure, and combined interstitial lung disease. (5) 
Coexistence with other cancers. (6) Insufficient 
patient information during treatment and 
follow-up.

Methods
This study adopted a retrospective design with 
convenience sampling. Information on the diag-
nosis, treatment, and follow-up of patients was 
uniformly collected from medical records across 
all centers and uploaded to KoboToolbox.org. 
EGFR mutations were tested in tissue or serum 
samples using polymerase chain reaction or next-
generation sequencing. Uncommon EGFR muta-
tions were divided into (i) the main group 
(G719X, S768I, and L861Q), (ii) compound 
mutations with exon 19 deletion and L858R, and 
(iii) other uncommon mutation variables, includ-
ing exon 20 insertion.

Patients received afatinib (Giotrif) at initial doses 
of 40, 30, or 20 mg, taken once (one tablet) daily. 
Dose selection depended on the age of the patient 
and performance status (PS) according to the 
Eastern Cooperative Oncology Group (ECOG); 

https://journals.sagepub.com/home/tam


VL Pham, TA Le et al.

journals.sagepub.com/home/tam 3

ECOG 0–1 denoted good PS, and ECOG 2–4 
denoted poor PS. Patients on 40 or 30 mg could 
undergo dose reduction by 10 mg in case of grade 
2, 3, or higher side effects recurrence. Conversely, 
patients who were initiated on 20 or 30 mg, if well 
tolerated, might see an increase in dose with 
improved PS. Dose adjustment was determined 
by the investigator based on the individual cir-
cumstances of the patient. Patients were moni-
tored and evaluated every 3 months of treatment 
or when symptoms of disease progression were 
assessed by clinical examination, computed 
tomography of the chest and abdomen, brain 
magnetic resonance imaging, and bone scan.

Evaluation of treatment response was according 
to the Response Evaluation Criteria in Solid 
Tumors (RECIST 1.1).11 Afatinib-resistant 
patients were identified by the presence of resist-
ance mutations. Subsequently, the patient was 
treated with third-generation TKI if T790M was 
positive and other mutations, if any. Patients 
without resistance mutations underwent chemo-
therapy if PS was allowed. Adverse effects were 
assessed according to the National Cancer 
Institute Common Terminology Criteria for 
Adverse Events Standards, version 5.01, 2017.12 
The closing date for data analysis was 31 
December 2022.

The primary criteria were time to treatment fail-
ure (TTF) and ORR. The secondary endpoints 
were disease control rate (DCR) and adverse 
events. TTF was defined as the duration from the 
initiation of afatinib treatment to the discontinua-
tion date because of disease progression accord-
ing to RECIST 1.1, a severe adverse event, 
adjusted, ineffective symptom relief with combi-
nation therapy, or patient’s preference to cease 
treatment. ORR and DCR were calculated 
according to the RECIST 1.1 criteria, in which 
ORR included patients with complete response 
and partial response, and DCR included patients 
with complete response, partial response, and sta-
ble disease.

Data processing was performed using SPSS soft-
ware (version 22.0; IBM Corp., Armonk, NY, 
USA). The TTF was calculated using the 
Kaplan–Meier method to determine the median 
and 95% confidence intervals. The relationship 
between the TTF and clinical and paraclinical 
characteristics was analyzed using Cox regres-
sion. Differences between categorical variables 

were determined using the chi-square or Fisher’s 
exact tests. For continuous variables, differences 
were calculated using t-tests. Differences were 
considered statistically significant at p < 0.05.

Results

Characteristics of patients
In all, 92 patients participated in this study, with 
a median age of 63 years. The oldest was 86 and 
the youngest was 31. Of the patients, 43.5% were 
65 years or older and 67.4% were men. Sixty-
three percent of patients had no smoking history. 
Most patients had a good PS with an ECOG 
score of 0–1 (90.2%); only 9 patients (9.8%) had 
a poor PS with an ECOG score of 2–4. Of the 
patients with brain metastases, 26.1% were 
treated with afatinib, and most were diagnosed 
with stage IV disease (89.1%). G719X alone had 
the highest percentage of uncommon EGFR 
mutations (28.3%), followed by L861Q (14.1%), 
and the combination of G719X and S768I had 
the highest percentage (22.8%). Only 3.3% of 
patients had a single S768I mutation. Other 
EGFR mutations occurred at lower rates. The 
total number of patients harboring the G719X 
mutation (alone or in combination) was 53.3%. 
The results are summarized in Table 1.

Results of targeted therapy with afatinib
Patients predominantly initiated treatment with a 
30 mg dose, which constituted the highest pro-
portion (59.8%), followed by 40 mg (38%). In all, 
18 patients (19.6%) had an adjusted dose after 
1 month of treatment, of which nine patients 
required a dose reduction from 40 to 30 or 30 to 
20 mg, and nine escalated from 20 to 30 or 30 to 
40 mg daily. A total of 20.7% of patients required 
dose reduction owing to toxicity during treat-
ment. The tolerated dose of 40 mg accounted for 
only 24.1%, and the tolerated doses of 20 and 
30 mg amounted to 73.9%. Local treatment of 
the brain was performed in eight patients, of 
whom three underwent radiosurgery and five 
received whole-brain radiation therapy. The 
median follow-up time was 22.2 months, ranging 
from 3.8 to 51.6 months. The complete and par-
tial response rates were 15.2% and 59.8%, respec-
tively. The proportion of patients with stable 
disease was 14.1%. The ORR was 75% and the 
DCR was 89.1%. The results are presented in 
Tables 2 and 3.
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The total number of events was 61. Median TTF 
was 13.8 ± 2.13 months (95% CI: 9.7–18 months). 
The estimated 2-year TTF rate was 23.6% (Figure 
1). In all, 49 patients had the G719X EGFR muta-
tion, including single and combined, with a median 
TTF of 19.3 ± 2.37 months (95% CI: 14.64–
23.96 months), significantly longer than that of 
patients carrying other EGFR mutations with a 
median TTF of 11.2 ± 1.15 months (95% CI: 8.9–
13.43 months), p = 0.000. Patients with the EGFR 
mutation compound G719X and S768I exhibited 
a median TTF of 23.2 ± 4.5 months (95% CI: 
14.33–32 months), whereas the remaining group 
had a median TTF of 12.3 ± 1.55 months (95% 
CI: 9.23–15.3 months), p = 0.01. The median 
TTF of patients starting with a dose of 40 mg was 

Table 1. Characteristics of patients.

Characteristics Number Ratio (%)

Age

 Median 63 ± 9.3 (31–86)  

 ⩾65 40 43.5

 <65 52 56.5

Gender

 Male 62 67.4

 Female 30 32.6

Smoking history

 Yes 34 37

 No 58 63

Performance status

 ECOG 0–1 83 90.2

 ECOG 2–4 9 9.8

Brain metastasis

 With 24 26.1

 Without 68 73.9

Stage

 IIIB, IIIC, or recurrence 10 10.9

 IV 82 89.1

Uncommon EGFR mutations

 G719X alone 26 28.3

 S768I alone 3 3.3

 L861Q alone 13 14.1

 G719X + S768I 21 22.8

 G719X + L861Q 2 2.2

 S768I + L861Q 1 1.1

 Compound with exon 19 7 7.7

 Compound with L858R 3 3.3

 Other uncommon mutations 16 17.2

ECOG, Eastern Cooperative Oncology Group.

Table 2. Treatment characteristics.

Characteristics about 
treatment

Number Ratio (%)

Starting dose (mg)

 20 2 2.2

 30 55 59.8

 40 35 38

Adjust dose after 1 month

 Dose reduction 9 9.8

 Keep dose 74 80.4

 Increase dose 9 9.8

Reduce dose due to toxicity

 Reduction 19 20.7

 No reduction 73 79.3

Tolerable dose (mg)

 20 + 30 68 73.9

 40 24 26.1

Treatment on brain

 No local treatment 16 17.4

 Radiation surgery 3 3.3

 WBRT 5 5.4

WBRT, whole-brain radiation therapy.
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16.1 ± 2.86 months (95% CI: 10.52–21.74 months) 
and the median TTF of patients starting with a 
dose <40 mg was 13.8 ± 2.36 months (95% CI: 
9.18–8.42 months), p = 0.18. After dose adjust-
ment, only 24 patients tolerated the 40 mg dose 
with a median TTF of 11.2 ± 1.3 months (95% 
CI: 8.63– 3.7 months). This was noticeably 
shorter than the median TTF of the patient 
group that tolerated 20 or 30 mg dose, which 
was 17.1 ± 2.07 months (95% CI: 13.03–
21.17 months), p = 0.029. The results are shown in 
Figure 2.

The median TTF of patients with brain metasta-
ses was 11.2 ± 2.5 months (95% CI: 6.22–
6.1 months) and the median TTF of patients 
without brain metastasis was 16.9 ± 1.73 months 
(95% CI: 13.54–20.32 months), p = 0.16. 
Multivariate analysis showed that the G719X 

mutation, starting dose, and tolerated dose were 
predictors of TTF, viz., HR: 0.51, p = 0.045 for 
G719X; HR: 0.24, p = 0.002 for the starting dose; 
and HR: 5.3, p = 0.001 for the tolerated dose 
(Table 4).

In total, 71 of 92 patients treated with afatinib 
had adverse events (77.2%), with rash and acne 
accounting for the highest rate (55.4%), followed 
by diarrhea (53.3%) and paronychia (41.3%). In 
19.6% of the patients, stomatitis and other side 
effects were present in a lower proportion. Most 
adverse events were grades 1 and 2; only 5.4% of 
the patients had rash and acne, 2.2% had diar-
rhea, and 6.5% had grade 3 paronychia. Two 
patients discontinued treatment because of 
adverse effects, equally divided between acne rash 
and diarrhea (Table 5).

Discussion
This was the first study in Vietnam to evaluate the 
effectiveness of first-line afatinib treatment in 92 
patients with advanced NSCLC and uncommon 
EGFR mutations, including those with brain 
metastases (26.1%). G719X was the most com-
mon among the uncommon EGFR mutations, 
followed by L861Q, with G719X and S768I 
being the most common. This aligns with recent 
studies highlighting G719X as the uncommon 
EGFR mutation with the highest rate.8,13,14

In clinical practice, afatinib dosing is often tai-
lored according to the age and PS of the patient 
owing to the relatively common occurrence of 
side effects, especially severe diarrhea, which has 
been mentioned in current reports.3,4,15 However, 
in most real-world studies, 40 mg is the recom-
mended dose for patients. Hsu et  al.14 showed 
that 66.7% of patients were assigned a starting 
dose of 40 mg and none were assigned a dose of 
20 mg; however, 26.7% of patients had to reduce 
their dose from 40 to 30 mg. Kim et al.16 initially 
treated patients with 40 or 30 mg afatinib; how-
ever, 67.8% of patients required one or two dose 
reductions, 80 patients tolerated a dose of 30 mg, 
and 32 tolerated a dose of 20 mg. In our study, 
the majority of patients started at 30 mg, with 
nine patients increasing their dose after 1 month 
of treatment owing to an improvement in PS, 
similar to the findings by Ho et  al., where 10 
patients (11.8%) experienced a dose increase.17 
Ultimately, 20% of patients required dose reduc-
tion because of toxicity. This rate was lower than 
those reported previously.14–16 This difference 

Table 3. Patient responsibilities.

Response Number Ratio (%)

CR 14 15.2

PR 55 59.8

SD 13 14.1

PD 10 10.9

ORR 69 75

DCR 82 89.1

CR, complete response; DCR, disease control rate; ORR, 
objective response rate; PD, progressive disease; PR, 
partial response; SD, stable disease.

Figure 1. Time-to-treatment failure.
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may be attributed to 59.8% of patients starting at 
30 mg instead of 40 mg. In contrast to the study 
performed by Kim et al.,16 where no patients tol-
erated the 40 mg dose, we observed that 24% of 
our patients tolerated it.

Yang et  al.8 conducted studies on the treatment 
response of Lux-Lung 2, Lux-Lung 3, and Lux-
Lung 6 in patients with uncommon EGFR muta-
tions and showed an ORR of 100% for the S768I 
mutation and 78% for the G719X mutation. In 
this study (median follow-up: 22.2 months), 
15.2% of patients achieved complete response, 
with an ORR of 75%, and a DCR of 89.1%. A 
study conducted by Ho et al.17 in Malaysia showed 
that the ORR in a group of patients with uncom-
mon and compound mutations was 83.3%, which 
was higher than the ORR of patients with exon 19 
deletion mutations (76.5%) or L858R (54.5%). 
Although our results were lower, the study con-
ducted by Hsu et  al.14 on the three uncommon 
EGFR mutations, G719X, S768I, and L861Q, 
recorded an ORR of 63.3%, no complete 

responses, and a DCR of 86.7%. Evaluation of the 
survival time of patients and real-world effective-
ness of afatinib for both common and uncommon 
EGFR mutations indicates positive outcomes for 
PFS, TTF, and OS.6,7,13,16 A study conducted by 
Tu et  al.6 in Taiwan showed that the overall 
median PFS was 12.2 months; however, a note-
worthy aspect of the study is the marked median 
PFS of 19.7 months for patients with uncommon 
EGFR mutations. This result was higher than our 
results, with the median TTF of patients carrying 
the uncommon EGFR mutation at 13.8 months 
and less than a quarter of patients continued treat-
ment at 2 years. Among patients with uncommon 
EGFR mutations (G719X, L861Q, and S768I), a 
pooled analysis of the studies of Lux-Lung 2, 3 
revealed a median PFS of 8.2–14.7 months and a 
median OS of 16.9–26.9 months.8 Shen et  al.5 
showed that the median PFS of patients with 
uncommon EGFR mutations is 11 months. 
Assessing the relationship between survival time 
and some clinical and paraclinical characteristics, 
Hsu et al. found that patients carrying the G719X 

Figure 2. TTF based on G719X (a), G719X compound S768I (b) with other mutations, according to the starting 
dose (c) and tolerable dose (d).
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mutation tended to have a higher median PFS 
than non-G719X carriers with 18.2 and 
13.1 months, respectively, p = 0.081, but multi-
variate analysis showed a statistically significant 
association with HR 0.578 and p = 0.027. In addi-
tion, the author found that patients without brain, 
bone, or liver metastases had a longer median PFS 
than patients with metastasis to these organs 
(p < 0.05).14 In this study, we found that patients 
with G719X mutations, including single or com-
pound mutations, had a longer median TTF than 
those without this mutation in both univariate and 
multivariate analyses (HR 0.51, p = 0.045). The 
patients carrying the L861Q mutation achieved a 
median TTF of 12.8 months. A pooled analysis by 
Yang et al.18 also found that the median TTF of 

patients carrying the G719X mutation was longer 
than that of the L861Q mutation carrier at 14.7 
and 10 months. In this study, patients with G719X 
and S768I compound mutations also achieved bet-
ter median TTF results than patients without 
(p = 0.01). However, we did not observe any differ-
ences between patients with and without brain 
metastasis. Although osimertinib has also been 
approved for the treatment of patients with NSCLC 
with uncommon EGFR mutations, data have 
shown that the efficacy of afatinib is more favorable 
than that of osimertinib in this group of patients. 
Wang et al. studied 71 patients with NSCLC and 
uncommon EGFR mutations treated with afatinib 
or osimertinib. Although the ORRs between these 
TKIs were not statistically significant (60.6% for 

Table 4. Analysis of the relationship between TTF and some clinical and paraclinical characteristics.

Characteristics Patients, n (%) TTF (months) Univariate 
analysis p value

Multivariate analysis

HR (95% CI) p

Male 62 (67.4) 16.1 0.63 1.23 (0.7–2.2) 0.46

Female 30 (32.6) 13.8

With BM 24 (26.1) 11.2 0.16 1.4 (0.8–2.6) 0.23

Without BM 68 (73.9) 16.9

G719X 49 (53.3) 19.3 0.000 0.51 (0.26–0.98) 0.045

Without G719X 43 (46.7) 11.2

L861Q 17 (18.5) 12.8 0,18 0.8 (0.4–1.6) 0.51

Without L861Q 75 (81.5) 16.1

G719X + S768I 21 (22.8) 23.2 0.01 0.6 (0.24–1.3) 0.2

Other mutations 71 (77.2) 12.3

Starting dose (mg)

 40 35 (38) 16.1 0.18 0.24 (0.1–0.6) 0.002

 <40 57 (62) 13.8

Reduction dose

 Yes 19 (20.7) 21.7 0.052 1.12 (0.54–2.33) 0.76

 No 73 (79.3) 12.4

Tolerable dose (mg)

 20, 30 68 (73.9) 17.1 0.029 5.3 (1.9–14.5) 0.001

 40 24 (26.1) 11.2

BM, brain metastasis; CI, confidence interval; TTF, time to treatment failure; HR, Hazard Ratio.
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afatinib and 50.3% for osimertinib), the median 
PFS for patients treated with afatinib was signifi-
cantly higher at 11 months than that in the osimer-
tinib-treated group at 7 months (p = 0.044). In 
addition, there were no significant differences in 
ORR and PFS between afatinib and osimertinib 
in patients with brain metastases.19 A Korean 

multicenter, open-label phase II study on 37 
patients with NSCLC and uncommon EGFR 
mutations (G719X 19, L861Q 9, S768I 8, and 
another four patients) revealed a 50% ORR, with 
a median PFS of only 8.2 months, where 61% 
received first-line therapy.20

Ho et al.17 showed that no statistically significant 
differences were found in the median PFS of 
patients between different doses and between 
dose-adjusted and unadjusted patients. In con-
trast to this study, we found that patients who 
started treatment with 40 mg had a median TTF 
of 16.1 months, which was longer than patients 
who started treatment with <40 mg for 
13.8 months. Although univariate analysis showed 
no significant difference, multivariate analysis 
using Cox regression revealed a significant result 
with HR 0.24 and p = 0.002. By contrast, patients 
tolerating the <40 mg dose achieved a longer 
median TTF than those tolerating the 40 mg 
dose, and this difference was statistically signifi-
cant in both univariate and multivariate analyses, 
with an HR of 5.3, and p = 0.001. However, we 
did not observe such results in this study. Tu 
et al.6 and Yang et al.21 found no difference in effi-
cacy between the 40 and 30 mg doses.

Adverse events commonly observed in patients 
with NSCLC treated with TKIs include rash and 
acne, paronychia, anorexia, diarrhea, increased 
liver enzymes, and drug-induced interstitial pneu-
monia. The specific events may vary depending on 
the generation of TKIs. In Lux-Lung 3, diarrhea 
and rash were the two most common side effects in 
patients treated with afatinib, with ratios of 95.2% 
and 89.1%, respectively (14.4% and 16.2% for lev-
els 3 and above).3 In our study, among 92 patients 
treated with afatinib, side effects were observed in 
71, with acne rash being the highest at 55.4%, fol-
lowed by diarrhea (53.3%), paronychia (41.3%), 
and stomatitis (19.6%). The rate of patients with 
grade 3 toxicity was only about 6%. This trend was 
also seen in a study by Hsu et al.14; however, the 
rate of adverse events in this study was higher, with 
rash, diarrhea, and paronychia accounting for 
92.2%, 81.1%, and 72.2%, respectively. A study by 
Tu et al. also showed that the proportion of patients 
with diarrhea, rash, and paronychia was the high-
est; however, the majority were grade 1 and grade 
2. The rate of grade 3 toxicity was approximately 
6%, and no patients had grade 4 toxicity.6 The inci-
dence of adverse events in our study was lower than 
that in other studies, which may be explained by 
the fact that most patients were treated with lower 

Table 5. Adverse events related to afatinib.

Adverse events Number Ratio (%)

Overall 71 77.2

Rash

 All 51 55.4

 Grade ⩾3 5 5.4

 Discontinue 1 1.1

Diarrhea

 All 49 53.3

 Grade ⩾3 2 2.2

 Discontinue 1 1.1

Paronychia

 All 38 41.3

 Grade ⩾3 6 6.5

 Discontinue 0 0

Increase liver enzyme (AST/ALT)

 All 4 4.3

 Grade ⩾3 0 0

Stomatitis

 All 18 19.6

 Grade ⩾3 0 0

Dry skin

 All 11 12

 Grade ⩾3 0 0

Vomiting

 All 4 4.3

 Grade ⩾3 0 0

AST, Aspartate Aminotransferase; ALT, Alanine 
Aminotransferase.
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doses than in the clinical trials, which were initi-
ated with a dose of 40 mg. Early dose adjust-
ments, including a 9.8% reduction after the first 
month and 20% of patients reducing their dose 
during treatment, helped minimize the occur-
rence of grade 3 side effects. No instances of 
decreased red blood cells, white blood cells, plate-
lets, or interstitial lung disease were observed 
with afatinib. However, two patients discontin-
ued treatment because of diarrhea, rash, and 
grade 3 acne.

Conclusion
Afatinib is an effective treatment option for 
patients with advanced NSCLC harboring 
uncommon EGFR mutations. In particular, the 
benefit of afatinib treatment was clearly observed 
in patients with the G719X EGFR mutation and 
those tolerating doses of 20 or 30 mg.

Declarations

Ethics approval and consent to participate
The ethics committee of the Bach Mai Hospital, 
Vietnam, approved the study at 916/BM-HĐĐĐ, 
on 29 March 2023. The requirement for informed 
consent was waived owing to the retrospective 
nature of the study.

Consent for publication
Not applicable.

Author contributions
Van Luan Pham: Conceptualization; Data cura-
tion; Formal analysis; Investigation; Methodology; 
Project administration; Resources; Software; 
Writing – original draft; Writing – review & 
editing.

Tuan Anh Le: Formal analysis; Investigation; 
Methodology; Resources; Writing – review & 
editing.

Cam Phuong Pham: Conceptualization; 
Formal analysis; Investigation; Methodology; 
Resources; Supervision; Writing – review & 
editing.

Thi Thai Hoa Nguyen: Formal analysis; 
Investigation; Methodology; Resources; 
Supervision; Writing – review & editing.

Anh Tu Do: Formal analysis; Investigation; 
Methodology; Resources.

Tuan Khoi Nguyen: Formal analysis; 
Methodology; Resources.

Minh Hai Nguyen: Formal analysis; 
Investigation; Resources; Writing – review & 
editing.

Thi Anh Thu Hoang: Formal analysis; 
Methodology; Resources.

Dinh Thy Hao Vuong: Formal analysis; 
Methodology; Resources.

Dac Nhan Tam Nguyen: Formal analysis; 
Methodology; Resources.

Van Khiem Dang: Formal analysis; 
Methodology; Resources.

Thi Oanh Nguyen: Formal analysis; 
Methodology; Resources.

Thi Huyen Trang Vo: Formal analysis; 
Methodology; Resources.

Hung Kien Do: Formal analysis; Methodology; 
Resources.

Ha Thanh Vu: Formal analysis; Methodology; 
Resources.

Thi Thuy Hang Nguyen: Formal analysis; 
Methodology; Resources.

Van Thai Pham: Formal analysis; Methodology; 
Resources.

Le Huy Trinh: Formal analysis; Methodology; 
Resources.

Khac Dung Nguyen: Formal analysis; 
Methodology; Resources.

Hoang Gia Nguyen: Formal analysis; 
Methodology; Resources.

Cong Minh Truong: Formal analysis; 
Methodology; Resources; Software.

Tran Minh Chau Pham: Formal analysis; 
Methodology; Resources.

Thi Bich Phuong Nguyen: Formal analysis; 
Methodology; Resources.

Acknowledgements
None.

Funding
The authors received no financial support for the 
research, authorship, and/or publication of this 
article.

https://journals.sagepub.com/home/tam


TherapeuTic advances in 
Medical Oncology Volume 16

10 journals.sagepub.com/home/tam

Competing interests
The authors declare that there is no conflict of 
interest.

Availability of data and materials
The datasets used and analyzed in the current 
study are available from the corresponding author 
upon request.

ORCID iDs
Van Luan Pham  https://orcid.org/0000- 
0002-2291-1054

Cong Minh Truong  https://orcid.org/0000- 
0003-3953-6729

References
 1. Sung H, Ferlay J, Siegel RL, et al. Global Cancer 

Statistics 2020: GLOBOCAN estimates of 
incidence and mortality worldwide for 36 cancers 
in 185 countries. CA Cancer J Clin 2021; 71: 
209–249.

 2. NCCN Guideline Insights. Non-small cell lung 
cancer. Version 1.2023, feature updates to 
the NCCN guidelines, https://www.nccn.org/
guidelines/guidelines-detail?category=1&id=1450

 3. Sequist LV, Yang JC, Yamamoto N, et al. Phase 
III study of afatinib or cisplatin plus pemetrexed 
in patients with metastatic lung adenocarcinoma 
with EGFR mutations. J Clin Oncol 2013; 31: 
3327–3334.

 4. Wu YL, Zhou C, Hu CP, et al. Afatinib versus 
cisplatin plus gemcitabine for first-line treatment 
of Asian patients with advanced non-small-cell 
lung cancer harbouring EGFR mutations (LUX-
Lung 6): an open-label, randomised phase 3 trial. 
Lancet Oncol 2014; 15: 213–222.

 5. Shen YC, Tseng GC, Tu CY, et al. Comparing 
the effects of afatinib with gefitinib or 
erlotinib in patients with advanced-stage 
lung adenocarcinoma harboring non-classical 
epidermal growth factor receptor mutations. Lung 
Cancer 2017; 110: 56–62.

 6. Tu CY, Chen CM, Liao WC, et al. Comparison 
of the effects of the three major tyrosine kinase 
inhibitors as first-line therapy for non-small-cell 
lung cancer harboring epidermal growth factor 
receptor mutations. Oncotarget 2018; 9: 24237–
24247.

 7. Chiu CH, Yang CT, Shih JY, et al. Epidermal 
growth factor receptor tyrosine kinase 
inhibitor treatment response in advanced lung 

adenocarcinomas with G719X/L861Q/S768I 
mutations. J Thorac Oncol 2015; 10: 793–799.

 8. Yang JC, Sequist LV, Geater SL, et al. Clinical 
activity of afatinib in patients with advanced non-
small-cell lung cancer harbouring uncommon 
EGFR mutations: a combined post-hoc analysis 
of LUX-Lung 2, LUX-Lung 3, and LUX-Lung 
6. Lancet Oncol 2015; 16: 830–838.
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